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Abstract

We describe the patterns of economic
growth and social progress in Colom-
bian “functional territories”. Unlike
political/administrative ~divisions that
emerge at least partly for historical rea-
sons unrelated to economic interactions,
functional territories reflect the patterns
of spatial agglomeration and economic
interactions in a territory. Using a novel
definition of functional territories, our
analysis reveals significant fragmenta-
tion of economic interactions: close to
66% of municipalities (holding about
20% of the country’s population) have
no significant links to neighboring areas.
A set of comparatively more (but still
only partially) integrated and more pop-
ulous municipalities have stronger links
between them. This “rural-urban” space
holds just around 31% of total popu-
lation. The rest of Colombians are in
“urban” or “Metropolitan” highly-pop-
ulated and more integrated clusters.
We describe these territories along two
dimensions: economic growth or “dyna-
mism” and progress in social indicators
or “inclusion”. To do so we propose a
simple conceptual framework that orga-
nizes the diverse inputs that might help
boost these outcomes. Larger and more
urbanized agglomerations exhibit visible
advantages in these inputs. Moreover,
long-run institutional determinants best
help differentiate territories. Consistent

with this, larger and more urbanized
agglomerations have better outcomes,
especially when measuring economic
activity. Also, more dynamic places
tend to be the more inclusive ones,
even though recent improvements in
dynamism do not correlate with im-
provements in inclusion.

Keywords: Growth; inclusion; ru-
ral-urban territories.
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Resumen

Describimos los patrones de crecimien-
to econémico y progreso social en los
“territorios funcionales” colombianos.
En contraste con las divisiones politi-
cas y administrativas que emergen en
parte por razones histéricas no relacio-
nadas con las interacciones econémi-
cas, los territorios funcionales reflejan
los patrones de aglomeracién espacial
y las interacciones econémicas en un
territorio. Usando una nueva defini-
cién de territorios funcionales nuestro
andlisis revela una fragmentacién no-
toria en las interacciones econémicas:
cerca del 66% de los municipios (con
20% de la poblacién del pais) no tie-
nen vinculos importantes con sus dreas
vecinas. Un conjunto relativamente
mds (pero atin muy parcialmente) in-
tegrado de municipios con mayor po-
blacién tienen mayores vinculos entre
ellos. Este espacio “rural-urbano” tiene
solo el 31% de toda la poblacién. El
resto de colombianos estdn en zonas
“urbanas” o “metropolitanas” de aglo-
meraciones mds pobladas y conecta-
das. Describimos estos territorios en
dos dimensiones: crecimiento econd-
mico o “dinamismo” y progreso social
o “inclusién”. Para ello, proponemos
un marco conceptual que organiza los
insumos que pueden mejorar estos
resultados. Las aglomeraciones mds
grandes y urbanizadas tienen ventajas

visibles en estos insumos. Ademds, los
determinantes de largo plazo son los que
mejor ayudan a distinguir entre territo-
rios. Consistente con esto, los territorios
mds grandes y urbanizados tienen me-
jores resultados, sobre todo en actividad
econémica. También, los lugares mds
dindmicos tienden a ser los mds inclu-
yentes.

Palabras clave: Crecimiento; inclusidn;
territorios rurales-urbanos; vinculos ur-

banos-rurales.

JEL: R11; O18; O10.
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1. Introduction

Most analyses of territorial economic performance are based on administrative units as
the basic level of analysis. While there are obvious advantages and motivations for this
(data is typically collected at such level, government agencies and their responsibilities
are typically organized along such administrative lines), there are also significant limi-
tations. Most importantly, economic interactions do not respect political boundaries.
Thus, much of the economic processes and underlying causal mechanisms determining
different economic trajectories can be missed when focusing on administrative boun-
daries. As a result, these boundaries may be inappropriate when devising policies since
interdependencies are missed, including rural-urban linkages that are place-specific and
therefore may demand place-based strategies and policies (Storper, 1997; Barca, 2010;
Tomaney et al., 2011). For this reason, several countries (especially in the developed
world) have increasingly attempted to not only define and analyze “functional territo-
ries” (OECD, 2002), but to use them as a basis for policy formulation. Unlike political/
administrative divisions that emerge at least partly from historical reasons unrelated to
economic interactions, functional territories should better reflect the patterns of spatial
agglomeration and economic interactions in a territory.

This paper is motivated by three key questions concerning functional territories
in the context of Colombia. First, what are these territories (i.e. how do they look)?
Second, why do some territories grow and others not? And finally, why do some
of them achieve better social indicators than others? To tackle the first question,
we offer a definition of functional territories in Colombia drawing from Berdegué
et al., (2017). The definition recognizes that a key ingredient shaping these set of
interactions is the expansion of urban activities beyond urban agglomerations into
rural areas, as well as the set of linkages that often exist between these areas. We de-
scribe these territories along key measures of two dimensions of performance (and
their interaction): economic growth and economic inclusion. Next, we offer a first
approximation to the second and third questions by evaluating the potentially rele-
vant determinants of each of these dimensions. The analysis is descriptive, offering
a detailed examination of the determinants that appear to be more or less robustly
correlated with economic surplus and social progress, yet we avoid pushing a causal
interpretation of our findings."

"' We will refer to economic growth and dynamism interchangeably in what follows when focusing
on proxies for the amount of economic surplus, and we will use the terms economic inclusion and
social progress when referring to improvements in living conditions of the more disadvantaged
groups in soclety, levels of economic inequality, and the like.
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Our main findings can be summarized as follows. On the spatial organization
of functional territories in Colombia, we show that there are still many strictly
rural municipalities (close to 66% of a total of 1,121 municipalities) that represent
a non-negligible share of the population (close to 20%), and have quite limited
links to neighboring areas. A set of comparatively more integrated and more pop-
ulous municipalities have stronger links between them and comprise the rural-ur-
ban space. However, these municipalities still conform functional territories of
just a few municipalities (at most 3.7 on average when looking at those with the
largest agglomerations) and add up to just around 31% of the total population.
The remaining population is in the urban or Metropolitan categories, the former
integrating 3 territories of 19 municipalities with 5% of Colombians and the latter
consisting of 5 areas of 71 municipalities with 40% of the total population.

Our examination of the set of inputs that these territories conceivably need to
achieve economic growth and social inclusion reveals that larger and more urban-
ized agglomerations exhibit important advantages in geography, human capital,
economic institutions, violence, and long-run determinants. Moreover, long-run
institutional determinants best help differentiate the types of territories. When
looking at recent short-run changes, no transformation in the essential inputs for
economic dynamism and inclusion seem to favor the rural territories or the smaller
rural-urban agglomerations.

In line with the findings for the required inputs, larger and more urbanized ag-
glomerations are on average more dynamic and inclusive than smaller rural-urban
and strictly urban territories. This stratification is particularly clear in dynamism,
and there is more variation in social inclusion. Also, more dynamic places tend to
be the more inclusive ones, but improvements in dynamism do not correlate with
improvements in inclusion. Thus, though over the long run these two dimensions
of performance do seem to bear some connection to each other, the short-run ex-
perience (from 2005 to 2010) shows them taking unconnected paths. Relatedly,
even when metropolitan, urban, and the larger rural-urban are more inclusive and
dynamic on average, they have not shown such clear dominance when it comes
to improvements in economic outcomes. That said, although they have not had
such economic momentum, at least they have achieved gains in inclusion, which
may open the road for sustainable economic achievements. The very small terri-
tories are a cause for concern however, since a little over one-fifth of the smaller
rural-urban territories and of the strictly rural ones have had a weak evolution of
their economic dynamism and inclusion indices. In line with all of this, while there

Sobre México. Temas de Economia. Nueva Epoca 83



Leopoldo Fergusson m Tatiana Hiller ; Ana Maria Ibanez

is some evidence for conditional convergence in economic growth and inclusion
indicators, the rate of convergence is not particularly strong.

We unpack the potential sources of success in economic growth and inclusion
by examining the correlation between these dimensions of performance (both its
level and change) with specific inputs. Several correlate intuitively with perfor-
mance. Notably, the set of geographic determinants, particularly access to markets
and proximity to main cities, correlate with better performance. An index of open
government is very significantly and positively correlated with good outcomes in
the long-run (that is, with the levels of the indices), whereas the informality of
property rights also significantly (and negatively, in this case) correlate with perfor-
mance. High levels and increases in violence are typically predictors of poor perfor-
mance. Finally, increases in corrupt or clientelistic votes is correlated with poorer
economic dynamism performance. In other cases, the patterns are less coherent.
For example, when looking at the longer-run results of existing levels of dynamism
and inclusion, some educational outcomes are higher in places that perform bet-
ter, while human capital improvements do not correlate with increased economic
activity or inclusion, casting doubts on the extent to which human capital has
been a successful proximate determinant of these dimensions of performance. Our
(admittedly broad) measures of economic policies are not consistently correlated
with performance either.

Several papers have both described the persistency of regional inequality in
Colombia along meaningful economic dimensions, and attempted to explore its
underlying causes (see, for example, Galvis & Roca, 2010; Corts & Vargas, 2012;
Gamboa & Londofio, 2014; Bonet-Morén & Ayala-Garcia, 2016; Coscia et al.,
2017; Fergusson et al., 2017). As noted, unlike the preponderance of the literature,
we do not use the (readily available) administrative divisions as the unit of analy-
sis. Instead, we use functional territories that incorporate the nature of economic
interdependencies between different municipalities. We also use a novel method-
ology to delimit and define functional territories, departing from classical methods
relying on commuting flows (see Coombes & Openshaw, 1982, and Duranton,
2015 for the Colombian case), cluster analysis (Tolbert et al., 1987) or threshold
approaches (Coombes, Green, & Openshaw, 1986). Instead, our method com-
bines information on the commuting dynamics within a territory with night lights
data which captures economic growth and its geographic diffusion.

We build on the literature on likely determinants of regional development. To
mention a few, these range from human capital (Modrego & Berdegué, 2015),
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to policies facilitating entrepreneurship and private economic activity (Fan et al.,
2000; Gao, 2004; Naudé et al., 2008), to politics (Hodler & Raschky, 2014), and
to geography (Watkins, 1963). We propose a broad conceptual framework that
helps organize these determinants into distinct categories according to their main
role in a multi-level scheme of influence.

Finally, we focus on the potentially distinct trajectories of economic growth and
social progress or inclusion. The literature on the interdependencies between in-
equality, poverty and growth is vast (Haughton & Khandker, 2009). The multiple
interdependencies imply enormous challenges when trying to empirically estab-
lish a clear causal connection between economic growth and poverty or inequality
(Srinivasan & Bhagwati, 2001). However, even at a descriptive level, studies have
produced few definitive answers and stylized facts on the relationship between eco-
nomic growth and poverty or inequality.” These suggests that this relationship may
be highly context-dependent. The first step is therefore to examine the trajectories
in specific cases in greater depth. Our study contributes in this direction for the
case of Colombia.

The paper proceeds as follows. Section 2 lays out a conceptual framework that
guides the way we approach our examination of the possible determinants of economic
dynamism and social inclusion in the territories. This section helps motivate the set of
variables we include in our analysis. Section 3 describes how we identify these terri-
tories, and describes them among relevant directions. In particular, it focuses on how
are the territories divided into different categories by degree of urbanization, ranging
from the deeply urban to the metropolitan, with rural-urban territories in between. It
also looks at the “inputs” for economic dynamism and social inclusion, and how they
appear to be distributed by type of territory. Next, Section 4 looks at the trajectories
of dynamism and inclusion in these territories. We start by describing how we mea-
sure these two key dimensions of performance. Next, we evaluate the “winners” and
“losers” on both of these dimensions. Finally, we analyze the empirical correlation
between these trajectories of performance and the proposed inputs for dynamism and
inclusion. The final section takes stock of our findings and discusses some implications.

? Srinivasan (2001) suggests that while there is a positive correlation between faster growth and
poverty reduction (see also Chien & Ravallion, 2001), the connection with economic inequality
1s less clear. Others underscore that growth 1s not sufficient to reduce poverty (Dollar & Kraay;,
2002), or that inequality limits the poverty-reduction benefits of economic growth (Ravallion,
2014), or that higher inequality reduces growth (Benabou, 1996), or that changes in inequality (in
any direction) seem to correlate with lower future growth (Banerjee & Duflo, 2003).
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2. Conceptual framework

What explains the diverging patterns of economic performance of territories with-
in a polity? Our view emphasizes the importance of distinguishing between funda-
mental and proximate causes (Acemoglu et al., 2005). Proximate causes are the tra-
ditional subject matter of modern growth theories which highlight, most notably,
investments in human and physical capital and productivity. However, while these
theories are often tremendously helpful to understand the mechanics of economic
growth, they fail to answer the more fundamental question on why some countries
and regions are poor and others are rich. If investments, technology and produc-
tivity are proximate drivers of prosperity, the key question then becomes: what ex-
plains the differences in these crucial factors? In this quest for fundamental causes,
we highlight the importance of economic and political institutions (emphasizing
the latter), as key underlying drivers of divergence. We build on Fergusson et al.
(2017) who take a long-run perspective to examine the large differences in eco-
nomic development within regions of Colombia.

Fergusson et al. (2017) show that Colombia has had a remarkably persistent
pattern of regional inequality. Despite major changes in the structure of the econ-
omy, the patterns of urbanization, the changing importance of certain economic
sectors and local economies, and the remarkable progress in education, today’s
richer areas of the country remain the same as 100 years ago (and it seems that
they were also the same since colonial times, according to the little data we have).
Fergusson et al. (2017) argue that the reason for this persistence is that the poor-
er parts of Colombia have had worse economic institutions (such as ineflicient,
ill-defined and ill-enforced property rights), have suffered from inadequate public
policy, and have received far fewer public goods compared with the richer parts
of Colombia. Moreover, they show that the location of the Colombian state is
particularly absent in these less prosperous parts of the country, and has been very
persistently so (see also Acemoglu et al., 2015). This persistence reflects a political
equilibrium, which has endured for at least 200 years, both because it has created
benefits for some and difhiculties for those who did not have enough incentives to
induce change (see Robinson, 2016 and Fergusson, 2017).

Against this general backdrop of persistence in regional disparities, there exists
a shorter-run variation in economic performance between territories. Our objec-
tive is to explore these shorter-run changes while recognizing the role of more
persistent and fundamental drivers of performance. Moreover, we are interested in
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two key dimensions of performance. First, on aggregate economic prosperity, leav-
ing aside any distributional concerns. Second, on the extent to which territories are
able to achieve some minimum standards of material welfare for their inhabitants.
While both dimensions are clearly interrelated, economic inclusion depends more
directly on the distribution of income, and also on the provision of certain basic
needs even under conditions of economic scarcity. We will refer to the first main
dimension as “economic dynamism” or “growth” and to the second as “economic
inclusion” or “social progress”.

2.1 Producing dynamism and economic inclusion

To explain our general conceptual approach, we now introduce some notation
that helps guide our analysis. Let economic dynamism of a given territory (¥) be
described by the following production function:

Y=F [P; (Ala [(l-) Hf Ll- )] (1)

where F aggregates dynamism (including possible complementarities) by each of
several sectors indexed by 7, and F, is a sector-specific production function. K, H
and L denote physical capital, human capital, and labor broadly construed, and 4
captures a wide notion of efficiency or productivity. Underlying this meta-produc-
tion function for dynamism is the following hierarchy of economic causality that
resembles our view on the importance of separating proximate and fundamental
determinants:

Y <- Inputs <- Policies <- Institutions/Political equilibrium.

That is, we think of economic dynamism as a function mainly of productive inputs
K, H and L (including productive factors, geographical endowments like natural
resources and spatial connections, and the overall efficiency in resource allocation).
These inputs in turn are influenced by economic policies, including productive
policies like sectoral and regional programs, as well as the state’s physical and hu-
man capital investments. Also, policies result from the set of existing economic in-
stitutions (and operate within them), including property rights institutions, mar-
ket regulation institutions, the extent of state presence, informal laws that shape
behavior and the extent to which formal norms are enforced. Finally, these insti-
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tutions are political choices that reflect the underlying set of political institutions
and equilibrium (the distribution of political power among actors in society). Of
course, this is an analytical simplification with several interdependencies ignored
(for instance, economic institutions might influence productivity directly, not only
through their effect on policies).

One could similarly build an analogous analytical production function for so-
cial inclusion, W. However, since these outcomes depend crucially on the policies
for social inclusion, we may think of the following relation:

W=GX1D(2)

where 7 are policies concerning social inclusion (like safety nets, social programs,
wealth redistribution and redistributive taxation, among others). Undeniably, these
social policies also depend on institutions directly, just as economic policies do:

W <- T <- Institutions/Political equilibrium.

But, as highlighted by the G (.) function, social inclusion depends also on economic
dynamism, thus implying more complex interdependencies:

W <-Y <- Inputs <- Policies <= Institutions/Political equilibrium.

Moreover, since economic inequality and poverty may have effects on economic
growth, one could posit a simultaneous aggregated system between dynamism and
inclusion, substituting our equation for the following:

YzF[E (Al)KZ)['[l)LZ)JLV] (3)

The discussion serves to highlight two main features: first, the many (hierarchi-
cal) levels of influence among sets of variables and, second, the multiple causal
pathways and interdependencies. Clearly identifying just one of these channels
is an outstanding channel in itself, and since we want to present a broad picture,
we have no pretense of establishing causality. This framework, however, will in-
form the way in which we will approach and analyze the data presented below.
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2.2 The inputs for dynamism and inclusion

Based on the preceding discussion, we organize the inputs for economic dynamism
and economic inclusion into the following sets of variables, each of which can be
roughly mapped to the causal chain of relationships identified above. The set is
limited by data availability in the Colombian case.

1. Human Capital: average years of schooling for the adult population, average
test scores, and enrollment rates at different education levels.

2. Geography (overlapping with some aspects of physical capital and infrastruc-
ture like access to roads and ports): soil aptitude, average altitude, distance to
major cities ports, and markets, access to primary road network, and a dummy
variable for the presence of natural parks.

3. Economic policies: municipal budget averages of key line items, namely the
extent of municipal savings, reliance on transfers for income, and share of
investment expenditure. These are broader categories for local “policies” than
one might ideally want, but detailed data on program execution at the muni-
cipal level is not easy to collect. Thus, we take more savings and investment
expenditures as proxies of adequate local policies, since municipalities with
more resources and more investment relative to current expenditures are ex-
pected to be in a better position to provide public goods that are important
for productivity and social progress. Instead, a strong reliance on national
transfers may signal administrative and fiscal weakness, or could imply abun-
dance of resources (like transfers for mineral royalties) that could either subs-
titute or complement local capacity. Thus, we hold no a priori view on the
impact of transfers.

4. Violence: violence measures are particularly important in the Colombian case,
and reflect a combination of economic institutions and policies (for example,
the defense of property rights is a prime economic institution for economic
prosperity and for security policies). We use data on the presence of illegal
crops (coca), number of forcefully displaced population per capita, homicides
per capita, and violent attacks per capita as key measures of the importance of
armed conflict locally.

5. Economic institutions: we use the open government index from the Procura-
duria Nacional, the office in charge of disciplinary oversight of public func-
tionaries in Colombia. This index combines indicators of internal control, re-
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cruitment, administrative management systems and accountability, to measure
the performance of strategic anticorruption standards. All the components of the
index are listed in Table A-1 in the Appendix. Also, we use the share of lands with
informal property rights as a measure that reveals the extent of property rights
protection, a prime economic institution.

Political institutions/equilibrium. Measuring the underlying characteristics of
the political equilibrium at the local level is challenging. Ideally, we would like
to have a measure that reflects the extent to which effective political power is
concentrated in a few hands as opposed to responding to the needs and wants
of broad cross sections of society. Building on the analysis of Fergusson et al.
(2017) referred to the of the political equilibrium, we look at the physical
presence of the state by looking at judges per capita. We also examine the cor-
rupt and clientelistic nature of electoral politics through two measures. First,
the share of votes for “parapoliticians”, namely politicians with links to para-
militaries, with data from Fergusson, Vargas, and Vela (2013). These alliances
clearly curtail accountability to the general population by favoring groups that
can capture politics and coerce voters. Second, the share of preferential votes in
lists to the Senate and House of representatives. As famously shown in Putnam
et al., (1994), preferential voting is a good indicator of a highly personalistic
and clientelistic pattern of political exchange in democracies. Fergusson et al.,
(2017) show, with direct data on vote buying from the Encuesta Longitudinal
de la Universidad de los Andes (Fergusson et al., 2019, 2018), that the mu-
nicipal-level proportion of preferential voting in the Congressional elections
correlates with clientelistic vote buying, validating this measure. Moreover, as
argued in Fergusson (2017), the prevalence of clientelism weakens the “con-
sensually strong state”, that is, one that is capable of providing public goods
and project its power in the population and territory, while responding politi-
cally to the population and remaining accountable.

Long-run features of the political (and some aspects of the economic) equi-
librium. Finally, we look at longer-run variables related with the historical
presence of the colonial state. As shown in Acemoglu et al. (2015) and Fer-
gusson et al. (2017), the presence of the state has been remarkably stable
since colonial times, and correlates with better institutional and economic
outcomes today.
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These categories fall in line with our conceptual framework. Of course, they do not
match it exactly for two main reasons. First, distinctions that are analytically trans-
parent are not necessarily so in practice (for example, the violence variables partly
capture economic institutions and partly policies, but are also directly the effect of
the political equilibrium). Second, limited data availability forces us to be creative
in using the available information to learn as much as we can from the data.

3. Functional territories in Colombia

3. 1. Identifying functional territories

A broad literature in regional economics and economic geography emphasizes the
central role of agglomerations or spatial centres of economic activity, in which
centripetal forces defeat centrifugal ones. A single connected space or “functional
economic area’ forms (Fox & Kumar, 1965). These functional “territories” form a
complex socio-spatial web of overlapping markets between areas or locational enti-
ties which have more interaction or connection with each other than with outside
areas (Brown & Holmes, 1971; Jones, 2017). They thus exhibit a high frequency
of economic and social interactions between their inhabitants, organizations and
firms (Berdegué et al., 2011). The size and shape of these geographic spaces have
crucial implications for policy design, influencing patterns of mobility and inter-
actions between people, exchanges of goods and ideas, beyond boundaries set by
the standard political administrative units.

We build on Berdegué et al. (2017) to map out these functional territories in
Colombia. Their method combines satellite night light data to identify updated
boundaries of conurbated or metropolitan areas and other urban settlements, with
standard clustering procedures using commuting flows, and uses both of them to
delineate functional territories. With the 2005 National Census, they build a com-
muting flows matrix using information at the municipality level (for 1,122 munic-
ipalities). The findings imply that 5.3% of the municipal workforce is composed
of workers who commute to other municipalities, and that commuting can be as
large as 52.2% of a municipality’s workforce. These data are combined with night
lights from the Defense Meteorological Satellite Programs Operational Linescan
System (DMsP-OLS), in particular the average visible, stable lights and cloud free
coverage composite for the year 2012. The stable satellite night light images are
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based on one-squared kilometers pixels, with light intensity varying from 0 (un-
lit) to 63 (saturated by light intensity). The patterns of lit areas encompass a high
number of small and medium-sized cities in the whole country.

The clustering methodology proceeds in two main steps. First, with the satellite
night light images, the location and boundaries of urban settlements are identified.
Next, the municipalities that contain the same lit area are merged into a single
functional area, since they are geographically integrated as seen from outer space.
In the second step, using a hierarchical clustering procedure based on Tolbert and
Sizer (1996), municipalities that have a high level of commuting flows but whose
interactions with other spatial units were not fully captured by night light data are
aggregated to the territory.? In a final step, nonadjacent territories that formed after
the clustering procedure are manually separated.

3.2 The features of functional territories, from rural to metropolitan

We define five categories of Functional Territories in Colombia, also following
Berdegué et al. (2017):

1. Rural territories, where the largest urban area has under 15,000 inhabitants.

2. Rural-urban territories, whose largest urban area ranges from 15,000 to
400,000 inhabitants. Given the wide variation within this set, these territories
are divided into three categories based on the size of their largest urban area:

e Small rural-urban territories (RU1): Largest urban area has more than
15,000 but less than 60,000 inhabitants.

e Medium rural-urban territories (RU2): Largest urban area has more than
60,000 but less than 120,000 inhabitants.

e Large rural-urban territories (RU3): Largest urban area has more than
120,000 but less than 400,000 inhabitants.

3. Urban territories, whose largest urban area has over 400,000 and under
600,000 inhabitants.

4. Metropolitan territories, with the largest urban area exceeding 600,000 in-
habitants

* This commuting clustering method has been widely used in applied economics research (Au-
tor & Dorn, 2013; Autor, Dorn, & Hanson, 2013; Amior & Manning, 2015).
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Table 1 describes the resulting division by types of territories. Out of 1,121 mu-
nicipalities arranged in 860 functional territories, a large majority (67%) are in small
rural territories (with under 15,000 people in their largest urban agglomeration).
Notice also that these territories tend to be made of a single municipality: 746
rural municipalities make up a total of 717 total territories, so each territory has
1.04 municipalities on average. These areas accumulate 21% of total population, a
non-negligible share. When we look at the rural-urban territories, even within the
relatively small (type-1 rural-urban areas with under 60,000 people in the largest
urban agglomeration) the average number of municipalities per territory increases
(157 municipalities make up 98 territories, for 1.6 municipalities on average).
This pattern continues as we look into the larger type-2 and type-3 rural-urban
territories, which have 3.2 and 3.7 municipalities per territory, respectively. While
integrated, the rural-urban territories do not make up a very large share of the
population. The three types accumulate 33% of total population, most of it con-
centrated in either the smallest (type 1, with 12%) or largest (type 3, with 15%)
of these territories. The urban category with 400 to 600 thousand people in the
largest urban agglomeration encompasses 19 municipalities in merely three terri-
tories, yet is surprisingly unimportant as a share of total population in Colombia,
accumulating merely 6%. The rest of the population (40% of Colombians) lives in
the five large Metropolitan territories with more than 600 thousand people in the
largest urban agglomeration and enclosing 71 municipalities.

Table 1
Functional territories in Colombia. Distribution, population, and municipalities by type

(1) (2) (3) (4) 3 (6) (7

Type of territory Rural Rural-Urban Urban Metropolitan Total
Type | Type 2 Type 3

Pcpulation (thousands) 0-15 15-60 60-120 120-400 400-600 =600

Municipalities (number) 746 157 61 67 19 71 1121

Share 0.67 0.14 0.05 0.06 0.02 0.06 1

Territories (number) 717 98 19 18 3 3 360

Share 0.833 0.12 0.02 0.02 0.00 0.01 1

Population 2005 (thousands) 8,929 5,124 2,579 6,347 2,401 17,507 42,888

Share 0.21 0.12 0.06 0.15 0.06 0.4 1
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We also examine how these territories look in terms of the inputs for dynamism
and inclusion discussed in Section 2. Since each input category (human capital,
geography, and so on) can be measured with several variables, we create summary
indices by category. This has the advantage of simplifying the description, but
also of aggregating information from several potentially noisy variables into one
presumably more precise measure of each category. Finally, this reduces the risk of
selectively choosing covariates based on the strength of the resulting correlation
with outcomes of interest (Casey, Glennerster, & Miguel, 2012). The index in each
category C is computed as:

Index = = Teecve = 7)/(0:) (4)

where o is variable v’s mean, ¢ _its standard deviation, and || the number of
variables in category C. We ensure that all variables v_are coded such that greater
values imply better inputs. The set of variables we use are those described in sec-
tion 2.2, with further details in Appendix Table A-1, which lists all our variables
and sources. We exclude from the indices only the few set of variables for which,
a priori, we have no clear stance on whether they should improve or harm perfor-
mance, but may nonetheless be important factors of influence. These are altitude
and the indicator for national parks in the geographic index and transfers in the
economic policies index.

Table 2 examines the distribution of these standardized indices by type of terri-
tory. We run regressions of each of the indices on categorical variables for territory
type and omit the constant, saturating the model, so each coefhicient is just the
average value of the index for each territory. In the upper panel, we examine the
levels of the indices in 2005 (a similar picture emerges if using the 2010 values).
The geographic endowments appear to be particularly high for the metropolitan
and large rural-urban areas, and comparatively smaller elsewhere, especially in
the smaller rural areas. The human capital and violence indices monotonically
increase with territory category from rural to metropolitan. In terms of economic
policies, however, metropolitan areas are not particularly successful. Instead, it is
the urban and large rural-urban agglomerations that fare best. Interestingly, there
are on average not very large differences in the level of the political institutions
index between these territories, but economic institutions do seem distinctively
better in the larger agglomerations. Finally, a very noteworthy result concerns the
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long-run determinants index, which is very different in each territorial category,
descending monotonically as we move from metropolitan to rural areas. Notice
also that territorial dummies have the best predictive power when we look at the
long-run determinant index (the R-squared is an order of magnitude larger than
in any of the other specifications).

Our indices (excluding geography, economic institutions, and the long-run
determinants) vary over time from 2005 to 2010. Thus, it is also interesting to
examine in which types of territories they have the most significant variations.
This is examined in Panel B of Table 2, which now uses the change in the indices
as dependent variables on the dummy variables for each territorial category. One
interesting result pointing at a force for convergence is that the level advantages
in human capital disappear in changes. In fact, metropolitan areas exhibit on
average the largest (relative) fall in the human capital index. The remaining terri-
tories do not have significant decreases (but also not increases) in the index. The
violence index is very flat between territories, whereas the political institutions
index (which had limited variation in the levels) improves mostly for the more
urbanized types of territories.

Table 2
I[nputs for dynamism and inclusion by type of territory
(1) (2) (3 (4) (5) (5) (7)

Panel A: Input levels Dep. variable; standardized input index by category

2 Human Economic Policical Economic ;. Long-run

(8 rﬁc:gr:iph}' aEENL i S e Violence i
(..;—"l[]l[;il Pﬂl]li'.lf'_‘i []L\'lﬂllf]ﬂ[].\' []l!il[ll[ll.()]lﬁ I)Ul" |l'-'l|

Rural 00267 00887 L0.0133 0.0135 20,0388 0.0170 00349+

{0.0274) {0.0228) (0.0307) (0.0217) {0.0274) (0.0263) (0.0118)
RU1 (small) 0.0595 0.255% 0.0905 -0.0906" 0.0832 000110 0.109**

(0.0767) (0.0512) (0.0815) (0.0540) (0.0734) (0.0541) (0.0424)
RUZ2 (medium) Q117 (1 g9ge== 0. 280 0.00796 (0.244 0.158 0181

(0.131) {0.125) (0.128) {0.113) {0.163) (0.0976) (0.0%69)
RU3 (large) 0419 0.94 7= 0,546 00274 0,566 0,323 0.254*

(0.122) (0.0860) (0. 1003) {0.107) {0.1300 {0D.0381) {0.121)
Urban 0.290 .07 7= 0.551%* 00781 0.570™ 0417 0,490

(0.238) {0.121) (0.0906) (0.209) (0L.O880) (0.0333) {0.196)
Met nq:-oli(a n 0.529** 1.241™ (0.333 0211 0.626™ 437 D638+

(0.156) (0.0895) (0.262) (0.137) (0.104) {0.0429) {0.188)
Observations 860 31 860 50 860 a58 806
R-squated 0.013 0.137 0.016 0.004 0.025 0.010 0.071
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Panel B: Input changes
Dep. variable: change in standardized input index by category.
Capital Policies Institutions Vielence
Rural -0.00543 -0.0269 -0.0202 ().()U'fﬁi_”r
(0.0217) (0.0259) (0.0248) (0.0283)
RUT (small) 0.0525 0.144 0.0748** -0.0365
(0.0492) (0.100) (0.0364) (0.0803)
RU2 (medium) -0.00380 0.118* 0.126% -0.0516
(0.0683) (0.0603) (0.0504) (0.119)
RU3 (large) 0.0316 0.000960 0.154*** -0.0246
(0.0320) (0.0481) (0.0400) (0.185)
Urban 0.00413 0.0766 0.220*** -0.203
(0.0378) (0.106) (0.0411) (0)
Metropolitan -0,199%** 0.482 0.200%* 0.129
(0.0433) (0.376) (0.0923) (0.0793)
Observations 798 833 844 707
R~squ3_[ed 0.002 0.009 0.006 0.001

Notes: Robust standard errors in parentheses. ***p<0.01, **p<0.05 *p<0.1

In short, larger and more urbanized agglomerations exhibit important advantages
in our geography, human capital, economic institutions, violence, and long-run
determinants indices. Moreover, the set of long-run institutional determinants is
the one that best helps differentiate the types of territories. When looking at recent
changes, no transformation in the essential inputs for economic dynamism and
inclusion seem to favor the rural territories or the smaller rural-urban agglom-
erations. Human capital seems to have increased less for metropolitan areas, and
violence is very stable in all territories. Instead, economic and political institutions
have increased most in the more complex metropolitan, urban, and large rural-ur-
ban concentrations relative to the smaller rural-urban and strictly rural areas. Hav-
ing looked at the inputs for economic growth and social progress, we now turn at
an analysis of these two dimensions of economic performance in the territories.

4. Economic dynamism and social inclusion

4.1 Measuring economic dynamism and social inclusion

We build economic dynamism and social inclusion indices just as we built indices
for “inputs”. Thus, for instance, denoting the set of variables measuring economic
dynamism in each functional territory, we have the following dynamism index:

9 Sobre México. Temas de Economia. Nueva Epoca



Growth and inclusion trajectories of Colombian functional territories

Index, = l—;l Yaep(Wa — Tg)/(64)(5)

where 9, is v 's mean, and its standard deviation. Again, we ensure all variables are
coded such that greater values imply more economic dynamism. /ndex for social
progress is constructed analogously, and both indices are measured in 2005 and in
2010. As all other variables in the analysis, the components of the indices and their
sources are described in Appendix Table A-1. We now describe the components
and the resulting indices.

4.1.1. Economic Dynamism: Variables
To measure economic dynamism or growth we rely on two variables:

1. Night Light intensity of each functional territory. The stable satellite night light
images are based on 1 km? sized pixels, each one with a light intensity value that
varies in the range from 0 to 63. We construct the average light intensity inside
a territory (intensity per km?). These measures builds on the recent and growing
evidence on its relevance to approximate economic activity (for example, Hen-
derson et al., 2012; Donaldson & Storeygard, 2016; Kulkarni et al., 2011).

2. Tax revenue: Adding total tax revenue of all municipalities within a functional
territory, we construct the territory’s per capita tax revenue.

We would like to have more measures of dynamism, but there is limited data
availability on interesting variables with relevant variation at the municipal level
(to build aggregates at the level of functional territories). One concern is that tax
revenue directly depends on policies, not just on the economic performance of the
territories, and policy is a key input in our conceptual framework. Thus, in every
analysis we show results for the index as a whole and for the light component alone
as a relevant dynamism measure.

In Figure 1 we explore the correlation between the two components of the in-
dex. The left column looks at all territories, and the right one at rural-urban areas
only. The upper panel shows the levels (in 2005, with a similar picture emerging
when we look at 2010), and the lower panel at the change from 2005 to 2010.
There is a positive correlation between both measures of economic activity, espe-
cially in the levels. The changes are only modestly positively correlated.
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FIGURE 1

Correlation between components of the economic dynamism index
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4.1.2. Social Inclusion
For measures of social inclusion or progress we rely on two variables:

1. Infant mortality rate: weighted average (by municipal population) of the in-
fant mortality rate of the municipalities within each functional territory.

2. “Sisben” 1: proportion of the population inside a territory ranked in Sisben 1,
the lowest tier in a multi-dimensional poverty index based on a census carried
out by the Colombian government to target its main conditional cash transfer
programs. The survey used to build the index is called the Sisben and the index
is also informally referred to with this name.

As with economic dynamism, the richness of the data we can use to measure eco-

nomic inclusion is limited. The Sisben measure very cleanly helps identify the
share of the very poor. We rely on measures of infant mortality because it may
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respond quickly to good policies even under relatively low levels of income with
the provision of basic care and prevention, and also because infant health is a good
predictor of the overall future health of the population and other outcomes includ-
ing later schooling attainments, earnings and employment probabilities (Currie &
Hyson, 1999; Currie & Moretti, 2007).*

In Figure 2 we explore the correlation between the two components of the in-
dex. Again, the left column looks at all territories, and the right one at rural-urban
areas only. The upper panel shows the levels (in 2005), and the lower panel at the
change from 2005 to 2010. There is a positive correlation between the share of
the population in the Sisben 1 category and infant mortality. The changes in the
variables, instead, seem largely uncorrelated.

FIGURE 2
Correlation between components of the economic inclusion index
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" We do not use birth weight, another potential proxy for infant health, out of concerns of
measurement error that could be systematically correlated with infants not receiving standard
medical attention at birth. We expect less measurement error with deaths.
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4.2 Winners and losers: who are they and how do they look like?

We now explore who are the winners and losers in terms of economic dynamism
and inclusion, both statically (that is, which territories have the highest and low-
est levels in these performance measures) and dynamically (that is, which have
had the largest increases and decreases). To do so, Figure 3 first presents three sets
of scatter plots of inclusion versus dynamism, for 2005 (top), 2010 (middle) and
the change between these two years (bottom). The left column looks at all terri-
tories, and the right only at the rural-urban territories. Each category of territory
(rural, rural-urban type 1 to type 3, urban and metropolitan) is depicted with a
different color. The pictures thus convey a wealth of relevant information about
the features of dynamism and inclusion in Colombian functional territories.’

First, in this inclusion versus dynamism space, the more urbanized the terri-
tory the more it tends to locate further out (to the right and up). Metropolitan
territories are on average more dynamic and inclusive, followed somewhat closer
to the origin by urban territories, followed roughly in order by the larger (type
3), medium (type 2), and smaller (type 1) rural-urban territories, and finally
followed by rural territories. This stratification is particularly clear in dynamism
(that is, vertically in the graph) where the ordering is more precise and the varia-
tion within categories smaller, though it is also visible in inclusion (horizontally).
Naturally, there are also many more of the smaller (less urban) territories (and
most of these are single-municipality ones, recall Table 1). Also, these lower cat-
egories of territories exhibit the widest range of variation in performance.

Second, more dynamic places tend to be also the more inclusive ones (wheth-
er we look at this in 2005 or in 2010). The slope of the fitted vales is positive
in all cases, and it is especially steep when focusing on rural-urban territories,
mainly because the wide variation in performance for rural territories attenuates
the correlation.

> To improve the readability of the figures and avoid correlations being driven by outliers, we drop ob-
servations with values larger than 2. In some figures, that implies having no metropolitan areas, which

have exceptionally better indicators, especially for economic dynamism.
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FIGURE 3

Correlation between economic dynamism (index) and inclusion in

functional territories
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Third, improvements in dynamism do not correlate with improvements in inclusion,
regardless of the sample examined. The relationship between changes in dynamism
and changes in inclusion is almost perfectly flat. Thus, though over the long run
these two dimensions of performance do seem to bear some connection to each oth-
er, the short run experience from 2005 to 2010 shows them taking unrelated paths.

In Figure 4 we reexamine these correlations using only night lights as the in-
dex for dynamism. The overall messages are similar, with one main exception: the
variation in economic dynamism within territories in the same category is now

Sobre México. Temas de Economia. Nueva Epoca 101



Leopoldo Fergusson m Tatiana Hiller ; Ana Maria Ibanez

also substantially higher. The stratification we observed in Figure 3 is therefore less
exact, even though it is still roughly present.

FIGURE 4
Correlation between economic dynamism (night lights) and inclusion in functional

territories
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Another way to look at these “winners” and “losers” by level of urbanization is
directly mapping the share of a given type territory in each of the four quadrants
for dynamism and inclusion. We do this in Table 3. Each cell shows the share of
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territories in the categories described in each column title, relative to the total
number of territories of each type, as specified in each row. In columns 1 to 4
we look at static winners and losers (by levels of the indices). Notice that 100%
of Metropolitan functional territories are winners in dynamism and winners in
inclusion (their performance indices are both larger than zero). Urban territories
are also all winners in inclusion and dynamism. Large rural-urban territories also
do very well, with 89% in a win-win quadrant, and the remaining in the winner
in dynamism, yet loser in inclusion, quadrant. As we go down in the ladder to ru-
ral-urban territories and finally to rural territories, we find larger shares of losers in
both dimensions. Small rural-urban areas and strictly rural have close to a third of
their territories in the lose-lose quadrant. In the lower panel we repeat the exercise
excluding tax revenues in the dynamism measure and sticking to lights only. The
overall message is roughly the same.

Table 3
Winners and losers in dynamism and inclusion by type of territory
(1) (2) 3) (4 (5) (6) 7 (8)
Winners and losers in dynamism and inclusion
Levels Changes

Dynamism: Win Win  Lose Lose Win Win Lose Lose
[nclusion: Win Lose  Lose Win Win Lose Lose Win
Panel A. Using the dynamism index

Rural 0.3 0.08 0.36 0.26 0.28 0.26 0.2 0.25
RUT (small) 0.4 0.18 0.36 0.08 0.23 0.14 0.16 0.46
RUZ (medium) 0.58 0.26 0.11 0.05 0.26 0 0.05 0.68
RU3 (large) 0.89 0.11 0 0 0.06 0.06 0.11 0.78
Urban 1 0 0 0 0 0 0.67 0.33
Metropolitan 1 0 0 0 0 0 0 1
Panel B. Using the dynamism index

Rural 0.31 0.09 0.35 0.25 0.23 0.26 0.21 0.3
RU1 (small) 0.37 0.21 0.31 0.11 0.29 0.19 0.11 0.41
RUZ2 {medium) 0.53 0.26 0.11 0.11 0.37 0 0.05 0.58
RU3 (large) 0.83 0.06 0.06 0.06 0.28 0.06 0.11 0.56
Urban 1 0 0 0 0 0 0.67 0.33
Merropolitan 1 0 0 0 0 0 0 1

Notes: Each cell shows the share of territories in the categories described in each column title, relative to the total number
of territories of each type, as specified in each row. Thus, for instance, 80% of Metropolitan functional territories are
winners in dynamism and winners in inclusion (their performance indices are both larger than zero), and the remaining
20% are winners in dynamism but losers in inclusion and so on.

Instead, when we look at dynamic losers and winners in columns 5 to 8, we find
a very different distribution. Indeed, metropolitan, urban, and the larger rural-ur-
ban territories move to the dynamism loser quadrant. The good news is that they
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do so as inclusion winners. Thus, although they have not had such economic mo-
mentum, at least they have achieved gains in inclusion, which may open the road
for later sustainable economic achievements. Again, the very small territories are a
cause for concern however, since almost one-fifth of the smaller rural-urban terri-
tories and of the strictly rural ones are dynamic losers on both dimensions. With
these territories having the highest proportion of static losers as well, the result is
one of concerning lagging behind for such areas.

FIGURE 5

Convergence in economic dynamism and inclusion in functional territories
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Figure 6 shows a map with the distribution of functional territories in Colom-
bia by type, on the dynamism-inclusion dimensions (win-win, win-lose, lose-win,
lose-lose). Two features stand out. First, as we noted, most functional territories
are comprised of a single municipality. Second, and perhaps also reflecting the
limited connectedness, there are both success and failures spread around the entire
Colombian territory.

FIGURE 6
Distribution of functional territories in Colombia by type on the

dynamism-inclusion dimensions
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We also examine the “inputs” for dynamism and inclusion and how they behave
in each of the quadrants of winners and losers. In other words, is it the case that
having strong inputs for economic growth and inclusion (as captured by our indi-
ces for geographic inputs, human capital inputs, economic policy inputs, etc.) cor-
relates with being a winner in these dimensions? Table 4 looks at this by running
regressions of the indices (both their baseline levels in 2005 in columns 1 to 7 and,
for those with time variation, their changes from 2005 to 2010 in columns 9 to
11) on dummy variables for each of the winner-loser quadrants. The upper panel A
looks at static winners and losers by classifying the quadrants in terms of the base-
line dynamism and inclusion levels, whereas panel B looks at dynamic winners and
losers by categorizing in terms of the changes in dynamism and inclusion. Some
key messages from this table are:

1. The geography index is highest for territories in the static win-win category
and lowest in the lose-lose category, but is in fact particularly low for territories
in the dynamic win-win categories. That is, while places that are already very
inclusive and dynamic tend to have a better geography index, it is in fact those
with the least geographic advantages the ones that appear to make a simulta-
neous progress.

2. 'The human capital index appears to correlate positively with static winners on
the economic dimension (regardless of whether they are winners or losers on
inclusion). However, again when looking at changes those with the least human
capital advantages are the ones that appear to make a simultaneous progress. This
is consistent with the observation that the human capital index decreases most
(see column 8, Panel A) for territories in the win-win category to begin with.

3. Economic policies are very erratically correlated with the winner-loser catego-
ries (low for static or dynamic win-win territories, high for static winner dyna-
mism-loser inclusion areas, and high for dynamic inclusion losers). Their change,
moreover, is not clearly correlated with any of the winner-loser categories.

4. 'There is no clear pattern between the political institutions index and static or
dynamic winners and losers. However, an improvement in this index is ob-
served in static win-win territories and a decrease in static lose-lose territories.
Economic institutions are better in win-win territories and worse in lose-lose
areas, when examining the static quadrants. However, those territories that
were able to make improvements in both dimensions (dynamic win-win areas)
did so despite a lower economic institutions index.
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The violence index, and its improvement (recall, all indices have been recoded
so that more means better), is correlated with better chances of being a static
winner in both dimensions relative to a static loser in both dimensions. The
improvement in violence also seems highest among dynamic winners.

The long-run determinants are not strongly correlated with quadrant categories
when examined in levels, but they do appear correlated with changes in the in-
clusion index.

Table 4
Winners and losers in dynamism and inclusion against input indices using dynamism index
(1) (2} (3 {(4) {5) iG) () (8) (A2 (10) (11}
Dcper.ldem variable: input indices in levels Dependent variable: inpur indices changes
Giopraok ]‘11”-.1-1|| Er.'mry.mi!: Polirical I"A't.mo r.nir T P I..W-,j’,-lmn P{lllr::ll L’:I:('I.?D.!llll.' l‘rtlilia.'al N
Capiral Policies Instinmions  [nstitutions political Capirtal Policies  Institutions
Panel A. Dhynamism
level 200 5-Inclusion
leved 2005
Win-Win 0. 166" 0. 3645+ 0147 0.0267 0.2a0 0.235% 00897 | .0.115* 000225 0.168%*  0.]126"**
(D.0384) (03360 {0.0607) {D.0286) (00392} (0.0216) (0,02 34) (D.0247) (0.0242) {0.0278) (00170}
Win-Lose -0.0371 0.106% 02865 -0.152% 0,102 123 -1 DGR0** 0. 142% 067 004l -0 202
(00621 (00600 {00662 {0.0712) {006} (0.0537) {00291} (0.34458) {0,121} {0.0.332) (0.153)
Lose-Lose -0, 1 3= -0.285 00114 0.0311 0311 D231** 00530 | 0.0937" 0.0011% AL IBT* 00780
(0.029%4) (0.0 346) {0.0444) {nD385) (0.0454) (0.0479) {00189 (0,03 74} (0.0559) {0.0466)  (0.0427)
LoseWin -0.0298 0. 114 0.0792* 00227 00472 0.0473 00,0252 00279  -0.0687* 00667 00420
(0.0390) (00385 {0.0367) [LLRIES S B (0.0466) {0.0511) {0.0222) (0.0427) (D.0212) {0.0338)  {0.0549)
Observations 360 831 860 550 860 558 806 798 833 844 707
Re-squared 0,029 0,194 0.025 0009 0,107 008G 4037 0033 0,008 0060 0024
Diependent variable: input indices in levels Dependent variable: inpur indices changes
Ehognihy 1 .|lll!E:II1 Economic I.’uliltiu'n! Eco !ml :.m‘ o LOI.“:,T.““. I llmn:m lfunlnlum- ic Pl i.l 'x-.-l.l o
< Capital Policies Institutions  Institations political Capital Policies Institutions
Panel B. Dynamism
cl ange - Inclusion
change
Win-Win 0. 263 -0, 170 0,347 a.126% 0. 226" o.o60s L0216 00620 0.0514 00606 0. 144
(00603 (00433 {0.0760) {0.0451) (0.0300) (0.0345) {0022 3) {0.0377) (D.0748) (00429 (0.0230)
Win-Lose 0.1 20%* 00173 -0,0365 0,009 0,145 -0.0753 -0.0468"* 00239 0.00144 g.136"" 0.06893*"
(003600 (0.0354) {0,044 1) {0.0396) (0,041 3) (C.050:0) {0.0232) (0.0 364) (0.0468) {0.0423) {(0.0323)
Lose-Lose 0.0950% 0.0406 02017 0. 0822 00066 00243 L0140 -0.0832*" 00578 00392 0,134
(D.0514) (00448 {0.0452) {0.0347) (0.0352) {0.0524) {002 44) {0.0393) (0.0346) {00401} {0.0925)
Lose-Win 0785 00995 o200 00233 0,02 54 00216 R 00272 -0.0151 ~0,0823" -0, 0860°
(00416 (0.0438) {0.0333) {0.0320) (00486} {0.0437) {0.0237) (0.0 366) (0.0298) {00400}  {D.0501)
Observaticns J60 831 H60 850 B0 858 S 98 B33 H44 FO7
Re-squared 0.048 0.028 0.082 0025 0.039 0.006 o017 0009 0.003 0.021 0026

Notes: Estimation sample includes all types of territories: Rural, Rural-urban, Urban and Metropolitan. Robust standard errors
in parentheses. ***p<0.01, **p<0.05 *p<0.1

As an additional exercise, we analyze the convergence for the change of dynamism
and inclusion from 2005 to 2010, conditional on the initial level of each indica-
tor. Figure 5 examines simple graphs of this “conditional convergence”. The up-
per panel looks at the dynamism index, and suggests that initially more dynamic
territories tend to have slower growth in dynamism, especially among rural-urban
territories. This evidence for convergence is much weaker when focusing merely on
the night lights measure. Finally, the lower panel looks at inclusion, finding again
a (small) negative slope suggesting some conditional convergence.
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In summary, it is hard to disentangle a simple story where winners (be it those
starting well of or those making the most significant progress) are obviously better en-
dowed with the inputs for economic growth and inclusion, or have made the most sig-
nificant improvements in these indices. This contrasts with the correlation we observed
between these inputs and the types of territories. In fact, when focusing at the baseline
levels of inclusion and dynamism, while it seems that as we go down the ladder of
urban complexity (from metropolitan to rural) the inputs for economic inclusion and
dynamism tend to get worse (recall Table 2), and while on average the more complex
territories are more likely to be winners than losers in these performance dimensions
(Table 3), that does not automatically imply that the more successful territories have
consistently better inputs (Table 4). When we look at changes in economic dynamism
and inclusion, the picture is even less clear. Of course, this is a very rough description
and the limitations of our data might obscure underlying relations. However, some
clearer conclusions emerge when we look at the regression evidence below.

4.3 Unpacking the determinants of dynamism and inclusion

Finally, we turn to a regression analysis. In this section, we move beyond the descrip-
tion so far by looking at each individual component of the main categories of inputs
as righthand side variables in equations for economic dynamism and inclusion. We
reiterate that the framework in section 2 implies we have overlapping levels of
influence and that we have no pretense of establishing causal relationships in this
paper, only exploring correlations that help suggest which factors are likely to play an
influence. Thus, we also do not attempt to disentangle the causal pathways, which is
challenging even in the presence of exogenous experimental variation in the levers of
interest (Green et al., 2010; Gelman, 2011).

Also, even at a descriptive level, these overlapping levels of influence would
complicate the interpretation of multivariate regressions (Angrist & Pischke,
2008). We thus focus on regressions of the outcomes of interest (¥'and Win our
notation), on each set of “categories” of inputs/determinants separately. Also, we
look at the following set of complementary specifications:

e Regressions for changes of Y (and on determinants X. These regressions
g g g

help us study the shorter-run variation in our two key outcomes, as a function
of the relative abundance/scarcity of key inputs.

108 Sobre México. Temas de Economia. Nueva Epoca



Growth and inclusion trajectories of Colombian functional territories

e Regressions for changes of ¥ (and W) on changes in determinants X. This
variation on the short-run analysis is motivated both by economic and econo-
metric reasons:

- The economic motivation is that while one view is that the stock of
some of these inputs matters for performance (for instance, the stock
of human capital may be key for economic dynamism), another idea is
that further investments in these inputs are necessary for results (in the
example, it is the growth in human capital which may increase econo-
mic growth).

- 'The econometric motivation is that, when thinking of a primitive relation
between Y and X in levels, a regression of changes on changes controls for
all constant unobservable characteristics that could otherwise influence
our coeflicients. Thus, we would be particularly confident about the ro-
bustness of correlations of changes on changes.

* Regressions for levels of ¥ (and W) on determinants X. These final sets of re-
gressions are motivated by the idea that these are long-run processes and the
correlations between these variables often reflect an underlying deeper (politi-
cal) equilibrium. We also show for completeness regressions for levels of ¥ (and
W) on changes in determinants X, but we have no clear conceptual justifica-
tion for such specification.

Finally, in regressions for changes of ¥ (and W) on determinants we show results
both including and without including the “conditional convergence” term of ini-
tial ¥ (correspondingly, W).

Results are in Tables 5 to 11. All regressions have the same structure. In columns 1
to 6 we look at the growth in economic dynamism (columns 1 and 2 with the index
and columns 3 and 4 with the night lights component only) and economic inclusion
(columns 5 and 6). In these first set of columns, odd columns do not include the ini-
tial value of the dependent variables, and even columns do. Columns 7 to 9 use the
level of dynamism as the dependent variable: the dynamism index in column 7, only
the night lights component in column 8, and the inclusion index in column 9.° Final-
ly, the upper panel A looks at the right-hand side variables in levels (“levels model”),

and the lower panel B uses the growth of the variables (“acceleration model”).

® When looking at the levels, we take the average for 2005 and 2010 to reduce potential noise in a year’s
measure. However, results are similar taking either year as the proxy for the longer-run behavior of key

outcomes of interest.
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‘Table 5
Economic dynamism and inclusion in Colombia, 2005-2010 Human capital
(1} {(2) (3 {4) {5) (6) (7} (8} (9)
Dependent variable ‘Growth in economic... Average level of economic...
Dynamism Inclusion Diynamism Inclusion
Index MNighe lights Index Index  Night lightss  Index
Panel A. “Levels model
{Initial Human Capital Stock)
Dynamism index 2005 01787
{0.0295)
Night lights 2005 00817
Inclusion 2005 -0.249%+
{0.0188)
Years of schooling 2005 0930 000709 D.05BAT L0037 | 00514 0307 | 0437 03987 | 0345
(0.0169) (00189  (0.0138)  (0.0138) | (0.0232)  (0.0233) | (0.0399)  (0.0460) | (0.0366)
Saber test scores 2005 000544 0.00625  -0.00668° -0.00691%* | -0.0220%* 000676 | 000726  -0.00748 | 0.0334%%
(0.00485)  (0.00460) (0.00344)  (0.00339) | (0.00569) (0.00530) | (0.00640)  (0.00943) | (0.00961)
Primary enrollment rate 2005 0.0162 0.0169 0.00125 00310 02000 04260 0.0119 -0.583% | -1.009%
(0.0753)  (D0734)  (0.0597)  (0.0600) | (00904)  (0.0823) | (@.127) ©0.157) (0.153)
Secondary enrollmene rate 2005 0.256* 0325 0275 0336 | -0.0958  -0.0423 | 0.513%% 1268 0.167
(0.106) {0,109) (0.0662) (0.0718) (0.0978)  (0.0937) {0.143) (0.193} {0.163)
Constant 0220 D435 0557 04667 | 09867 0123 | B6TFT 23617 | 3965
{0.260) {0.269) {0.170) {0.167) (0281} {0.273) (0.384) 0.492) (0.504)
Observations 827 827 827 827 734 734 827 827 734
Re-squared - 0.031 0.103 0.035 0.057 0.040 0.226 0.440 0.360 0.371
Panel B. “Acceleration model”
(Growth in Human Capiral
Stock)
Dynamism index 2005 042744
{0.0153)
Night lights 2005 00780
(0.0140)
Inclusion 2005 -0.1647"*
(.0173)
Saber test scares 2005 0.134 0.0652 0217 0,288 0.0296 0,173 0475 1447 | 12367
{0.327) {0.321) (0.192) {0.197) (0.308) {0.258) (0.403) (0.562) (0.498)
Primary enrollment rate 2005 -0.0328  0.00639  0.0898 0.100 0229% 0209 | 0.292¢ 0245 .0.00687
(0.0865)  (D.0877)  (0.0609)  (0.0612) | (0.0973)  (0.0918) | (0.174) {0211 (0.204)
Secondary enrollment rate 2005 0,09717 00514 00136 00376 | 00673 000330 | 031077 046177 | 03987
(0.0408)  {0.0419) (0.0304) {0.0302) (0.0384) (0.0394) (0.0624} {0.0788) (0.0890)
Constant. 00138 000184 002357 009497 | 0.00590 00247 | 00167 01627 | 00187
(0.0175) (001650  (0.0134)  (0.0198) | (0.0207)  (0.0199) | (0.0405)  (0.0496) | (0.0431)
Observations 796 796 796 796 707 707 796 796 707
Resquared 0.010 0.076 0.004 0.035 0.017 0,127 0.026 0.040 0.046
Notes: Estimation sample includes all types of territories: Rural, Rural-urban, Urban and Metropolitan. Robust standard errors in

parentheses. **p<0.01, **p<0.05 *p<0.1
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Results in Table 5 for human capital inputs reveal that, aside from the secondary
school enrollment rate, no other human capital variable seems to correlate positively
and robustly with improvements in economic dynamism. The effects of some inputs
such as Saber 2005 score and the primary enrollment rate, are not robust to the
different measures of economic dynamism. Coefficients’ signs vary on whether dyna-
mism is measured as the composite index or as night lights. In addition, no human
capital variable correlates with improvements in inclusion. When looking at increas-
es in the human capital inputs, the lack of a clear correlation is even more preva-
lent, for both dynamism and inclusion. Looking at the longer-run result of existing
levels of dynamism and inclusion the years of education are indeed higher in places
with more dynamism and inclusion. While this is as expected, that human capital
improvements do not correlate with better growth or inclusion casts doubts on the
extent to which human capital has even been a successful proximate determinant of
these dimensions of performance in the Colombian territories. Like many other de-
veloping countries (Glewwe et al., 2011), Colombia has invested substantially in the
expansion of public education and increased coverage, yet continues to lag behind in
quality (Holm-Nielsen et al., 2003; Faguet & Sanchez, 2008; Barrera-Osorio et al.,
2012). Inappropriate quality could thus explain this result. However, we should not
overemphasize this since another conjecture is that education expenditures simply
take a longer time to translate into productivity gains.

In Table 6 we move to the geographic inputs. In this case, we can only examine
the levels because we have no time variation. Notably, these inputs exhibit a com-
paratively more robust correlation with economic growth. It is clear that distance
to main economic centers like major cities and markets, correlates negatively with
improvements in growth. However, the coeflicients’ signs of the distance to the
nearest port are not robust to alternative measures of economic dynamism. For
inclusion, distance to markets and to the nearest big city are (counterintuitively)
correlated with weaker improvements. When examining the levels for outcomes,
this surprising correlation disappears and we find in addition a positive correlation
of growth with soil aptitude: the territories with best results in dynamism and
inclusion measures are those with best soils. Overall, the geographic endowments
(broadly construed to include roads infrastructure and connectivity) appear to be
important correlates of economic growth (in the short and long run) and social
progress in the long run. Of course, a key caveat that applies in all our analysis but
particularly in this case is that connectivity reacts to socioeconomic outcomes, so
this strong correlation likely reflects, at least in part, reverse causality. In any case,

Sobre México. Temas de Economia. Nueva Epoca 111



Leopoldo Fergusson m Tatiana Hiller ; Ana Maria Ibanez

for further study, these findings encourage a more detailed examination of the
causal role of these factors. Pointing to their importance, Duranton (2015) shows
that poor access road infrastructure is indeed a major impediment to trade for
Colombian cities.

Table 6
Economic dynamism and inclusion in Colombia, 2005-2010. Geography
(1) (2) (3) (4) (5) 6) (7} (&) (9)
Dependent variable: ‘Growth in economic... Average level of cconomic...
Dynamism Inclusion Dhymamism Inclusion
Index Night lights Index Index Night lights Index
Dynamism index 20058 0,202
1003660
Night lighes 2005 SOV i
0L016%5)
Iocdusion 2005 A 1300
{0.020%)
Land apl]lud.e index 000752 B.0133 00905 0000823 A 00913 000405 LOR T 01230 00347
{0865 (O] {0 WREAR ) 0008140 LUKl b ) 0.00122} {02200 {00285} W.Or2e)
Altinde 2.5 a5 -2 4505 =1.1 705 -1 ABE-06 -L73E-05 L TOE-DE . 56E-06 E.BEE-D5 000138
(1.32e-05) (1. 20e-05) {3 1e-05) (0 5 e-D6} (1. 96e-05) (12 Ze-05) (1. 5de-05) (G2 le-05) 6, 1e-05)
Distance 1o nearest clry D52 D042 5 00164 0.008%2 .14 1" LR bl 0.MFN2 0943 0.03%7
(0.0251) {0.0218) {00171} {0.0170) 0238} (00226} (0.0494) {00598} 10.0507)
Distance to nearest market 0.000813%* 00009257 | 00005325 0000644 0,001 52%+* 0,00110%* 0.000960* 0000171 -DO0252%+*
(L000%06) (L0002 46 {0001 5a) (0L000 161} (0.000T 64} {00002 58) .O0052E 1000 Ol ) (0000595}
Dist. Bogora 0000162 10003455 E64E07 4,3 E-0% 0,000 15+ -B00115%* -0,000986%* 00012 1% 0,000 383
(0.00018%5) 0000152} {00001 38) [0.000138} 10.000073) {0.000171) 0.000399) 10000430} (0000360}
Distance to nearest fluvial pore [ E 00755 0,01 24 0.0282%* 0,008+ ALOTEE*** 00162 32 10% 00486
(,0163) 0.015%) {d.0103} {0.0107) 0147 (0,01 39} {0.0272) {00357} 0.0518)
Access to P[Lm,;_ry J:Qad,s L0344 o, 100" 003380 LGRS 00157 0.0361 0. 3420 03567 0165
L0291} 0.0315) {00208} (0.0 14) (00287} (DL02ED) (0468} {00616} {005 15)
Park arca 0.198 08T 0,224 LO33s Li2a%e LOTE™ ~1024 3 3qyees 02400
(0.A7%) 10.518) 0. 149) {0.153) {0.524) (0,531} {745} (0,73} (0.557)
Constant 0,008 T *.0185 01685 Ll 0, 20455 i, 1 e 0477 D432 w0452
(0,06 78) 10.0570) {0481} .0529) 0.0725) (L0653} {0.133) (0. 183} (0. 165)
Observarions 537 §37 B37 8a7 71 Tl 837 837 Tl

R-squared

0.035%

0. 170

0045

LU 1 F3

0,132

0.1&7

LU )

Notes: Estimation sample includes all types of territories: Rural, Rural-urban, Urban and Metropolitan. Robust standard errors in
parentheses. ***p<0.01, **p<0.05 *p<0.1

Economic policies are examined in Table 7. As we noted above, unfortunately we
have to rely on very broad measures of economic policies with the municipal Budget
categories. Perhaps for this reason, the picture that emerges is not all that clear. More
savings correlate with less growth but (less robustly) with more increases in inclusion,
and the level of economic activity and inclusion is higher in places with more savings.
Relying on transfers correlates with less progress of both indicators once we control
for conditional convergence, and is also correlated with lower levels of both indices.
This last result suggests that transfers substitute, rather than complement, local ca-
pacities. It is also consistent with findings suggesting a local resource curse in Colom-
bia from over reliance in external transfers in resource-rich municipalities (see, for
instance, Martinez, 2016). Notice however that when we look at the changes in sav-
ings, transfers, and investment, there is no clear robust correlation with performance.
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Levels of violence, except the homicide rate which is positive in regressions for
changes in dynamism (possibly reflecting the idea that crime is a key problem of
larger and bigger cities) and initial coca which is positive in levels for inclusion,
are typically predictors of poor performance both in terms of the increases and the
levels of the indices (Table 8). When we use the changes in inputs, some of these
correlations (notably, with coca cultivation) disappear, but the correlations that we
do find with performance, including the changes in the homicide rate, suggest that
violence hurts performance.

Table 7
Economic dynamism and inclusion in Colombia, 2005-2010. Economic policies
(1) 2} 3 (4} 5) (6} (7) i8) (@)
Dependent variable: l.ﬂ rowth in economic,.. n;\\'rrﬁr_r level of cmnomilr'...
Dynamism Inclusion Dynamnism Inclusion
Tode= Might lights Tnclex Index Might lights I
Panel A. “Levels model” (Initial
policies)
Dynamism index 2005 £, 2134
(0. 0:4044)
Night lights 2005 0,074
10,0141}
Inclusion 2005 O, 174
(0.0168)
Saving rate 2005 00047200 000263 | -D.0O0213 000177 0,000418 000156 0007THI™ 0006400 000681
(0.000840) (0.000787) ({0.000621) {0.000613) (0.000760)  (0.000753) (0.00124) (0.00160) {000 140)
Transfers income 000275 0.00682** D000774 0.00128* 0.000977 -0.000792 £.0205* 00109 000970
(0,00177) (0.00208) {D.000667) (0.000674) (0.000927)  (D.000874) (0.00172) (0.00211) (0.00188)
Lnvestment rate 2005 0.00599* 0.00310 -7.00E-05 0,00101 0060121 -0.000806 0105 DO 0.0110*
(003300 (000272 (000138} 008371 {01 79 (0001373 (0. 00692 ) (000637) (O 58T}
Constant 0,157 0.324* 0.122 0,284 0,183 0.0815 2750 2353v L430**
10.225) {0.186) 0.103) 0.109) (0.136) (0.0977) 0.585) (0.523) (0.488)
Obsereations £38 £38 838 838 742 742 §38 538 42
Resquared 0.052 0.172 0.022 0045 0.004 0.126 0.326 0.107 0.112
Panel B. "Acceleration model”
{Improvement in Policies)
Dynamism index 2005 0,175
{00313}
Night lights 2005 ,06720
{0.0133)
Inclusion 2005 o, 151
{0163)
Saving rate 2005-2010 0000283 &HIE-05 D000170° 00002187 | GO00FI2TY 0.000280%° | 000107 0,001 12** ~4.69E-0%
(0.000183) (0.000181) (5.63e-05) {6.23e-05) (6.65e-05) {5.73e-05) {0.000127) {0.000232) {0.000320)
Transters income 2005-2010 00627 0,0825% <00, 0446 0088 0.0158 S546E-0% 01447 A, 0983 A, VS
(0.0502) {0.0489) {0.0120) 00111} (0.0186) (0.0134) (0.0451) {00550} (0.0585)
Investment rate 2005-2010 0,239 0.356 0.120* 0, 146%* 0.0319 0.00538 0.788%** 0.636% D149
(0.310) {0.283) (0.0615) 10,0583) (0.100) 0,109} 0.171) (0.279) (0.235)
Constant 00168 00221 000440 00497+ 000452 0,00160 00387 A0.0150 0.015%9
(0.0161) (0.0153) (0.0108) 0.0158) (.0151) (0.0145) (0.0272) 0.0360) (0.0316)
Orbservations £33 833 833 833 736 Tie £33 533 736
R-squared 0.014 0.130 0.003 0026 0.001 0.117 0.031 0.010 0.006
Notes: Robust standard errors in parentheses. ***p<0.01, **p<0.05 *p<0.1
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Dependent variable:

Panel A. “Levels model” (Initial violence)
Dynamism index 2005

Mighu lights 2005

Inclusion 2005

Coca cultivation 2005

Internally displaced persons 2005
Homicide rate 2005

Terrorist attacks 2005

Constant

Observations

R-squared

Panel B. "Acceleration model” (Change in

violence)

Dynamism index 2005

Might lights 2005

Inclusion 2005

Coca cultivation 2005-2010

Intemnally displaced persons 2005-2010
Homicide rate 2005-2010

Terrorist attacks 2005-2010

Constant

Observations
R-sequared

Economic dynamism and inclusion in Colombia, 2005-2010. Violence

Table 8

Growth in economic...

(4)

Night lights

(1) (2) ()
Dynamism
|n(|cx
), 153
{0.0325)

AT T -38. 70 ~10. 16
(5.931) {6.520) {4 069)
.76 -2.216* 000259
(1090 {1.005) 10.458)

L4t Fibgt LGN
{11.35) (10,19} {6.527}
9.073 1372 54,9240
{(35.37) {31.88) {16.08)
00271 000165 00227

{0188} (00152) (0,0 1 rh

B3E 538 538
001% 0136 0.017
A, 136
(0,00 54)

0.0 66 000292 000113

{0.00272) (000259} (000103}

L0761 -D.0841"* 00292

{0.0223) (00215) {0.0229)
00326 <A 08554 U8
{0u0a442) (0.0428) (00336
00155 -00122 0L 00E12
{0L0120) (00119 (0.00898)
00341 0.0285* 000617
{00175 (00173) (001135

Fits] 05 J0%
0.031 0106 0020

007237
.0143)

15660
4,291}
0433
10.461)

{8.747)
5885
22.62)
00482
(0,02 20)
538
0,041

0763
(0L0142)

000163
(000113
00327
0.0226)
D134
(0.0402)
000611
(000
00664
(0L0168)
705

0051

Notes: Robust standard errors in parentheses. ***p<0.01, **p<0.05 *p<0.1

(5 (6)
Inclusion
-IEI-;IRK.
157"
001661
34000 17.81%
7.909) (7.841)
1.801* <0703
{0.970) 10832}
55,39 43.50%*
{12.52) {11.26)
53.83 50,01
{40.60) {d44,59)
0.0598° 00627
(0.0189) (00 IE4)
T4 742
0060 0157
D167
{0.0184)
000149 A0,00160
{0.00269) {0,00174)
00532 00612
(0.0241) {0,0230)
00588 0,078
{0.0597) {0,062 8)
002400 ADF5E
0.0125) {0.0117)
000445 0.0 194
{0.0190) (0.0181)
618 618
0.008 0.125

) () )
Average level of economic...
Dynamism Inelusion
Index Night lighus Index
TE2E ITA | 8631
{1158} (16.71) {20.57)
-8.525 58964 -15.06%
{1483} 2. 166} {1.973)
12.84 -45.89* 10684
{19.94) (23.98) {22.64)
1204 -1126 2.599
89,91} (171.7) {74.5%)
0.126* 0,235 0.0484
{0.0379) {0,0:497) {00422
£35 B38 T4z
0090 0lle 0120
000318 £.0101%+ 000140
0.00353)  (0.00368) {0.00611)
00966 00727 00747
(0.0392) {0, 0501 {0 D0 )
04057 0.408" 0,791
{0.114) (0.164) {0.136)
00163 BRI 0L0Tg
(00211} {0.0238) {00247
{0238 0342 00918
{0.0324) {0.0428) 0.0379)
JO% oS G618
0.027 0.027 0.060

We move to the deeper determinants in Tables 9 to 11. Table 9 shows that the
open government index is very significantly and positively correlated with good

outcomes in the long-run (that is, with the levels of the indices), whereas the infor-
mality of property rights is also significant and negative. Shorter-run movements,
however, seem to only correlate robustly (and negatively) in the case of economic

dynamism and the informality of property. This is in line with the general idea that

the security of property rights is a fundamental determinant of good socioeconom-
ic outcomes (Besley & Ghatak, 2010).
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Table 9: Economic dynamism and inclusion in Colombia, 2005-2010
Economic Institutions

(1) (2) (3 (4) (3) (6) (7} (8) (9)
Dependent variable: Growth in economic... Average level of economic...
Dynamism Inclusion Dynamism Inclusion
Index Night lights [ndex Index Mighe lights Index
Fanel A. "Levels model™
(Imitial violence)
Dymamism index 2005 0.105*
(0.03470
Might lights 200% 0,09
0.0152)
Inclusion 2005 0. 152"
{0.0183)
Open Government Index IGA 0.00295 000624 2.14E-05 000089 1 -0,000380 0.00194 00175 00130 0.0150"*"
0001821 {00,000kl i b (0, Q0 29 (0. QOO 39) {0,00133) {0,001 36) {0 00 240 (000302 ) {0.00X85)
Lands informality rate 0.398 =2,0072% 1. 772" =28E5% J.a7E Le41*" =1 L84 LT 4T =13.34**
(0820} 10,806 ) {0.422) (0.484) (0702} {0,750} (1.031) {1.226) (1.345}
Constant =0, 156% <0 2E2 LIRS 0.08.18* =0.0472 “0.126" D630 0371 D539
{0.0941} 10.0969) (004810 {0.0479) {0.0729) {0.0729) (@121} {161} (0. 157}
Ohbservations 238 238 E38 238 f4 f42 238 38 fdd
R-squared 06 0. 141 014 0057 [OUEY] 0125 0182 0161 0.180

Notes: Estimation sample includes all types of territories: Rural, Rural-urban, Urban and Metropolitan. Robust standard errors in
parentheses. ***p<0.01, **p<0.05 *p<0.1

In Table 10 we move from economic to political institutions. When looking at
the levels, correlations between the political determinants and performance are
not very robust (or intuitive), which possibly reflects omitted factors explaining
these correlations. The regressions for changes in these political determinants are
more intuitive, in particular with increases in corrupt or clientelistic votes being
correlated with poorer economic dynamism performance. As discussed for the Co-
lombian case in Fergusson et al. (2019), this falls in line with the preponderance
of the literature on clientelism, which highlights that these practices hurt democra-
cy and development. Politicians focus on providing particularistic benefits for
powerful minorities rather than public goods that increase the general welfare
and productivity (Bates, 1981; Kitschelt, 2000; Stokes, 2005, 2007). Moreover,
since immediate material benefits may be especially pressing for vulnerable voters,
clientelism also creates incentives to trap voters in these relationships keeping them
poor and dependent (Bobonis et al., 2017). Finally, by relying on public funds for
the reproduction of the clientelistic network, clientelism can also incentivize arbi-
trary and costly rules of redistribution and corruption in the public sector (Stokes
et al., 2013; Maiz & Requejo, 2001; Singer, 2009).
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Table 10: Economic dynamism and inclusion in Colombia, 2005-2010

PD] itical institutions

(1) (2) (3) (4) (3) (6) (7) (8) 9)
Dependent variable: l h . Growth in cconomic... N . .A\-'cragc level of economic...
Djmami.sm Tndusion .ﬁjmamism Indusion
_ Index - Night lights Index Tides. Night lights Index
Panel A. “Levels model” (Initial
political equilibrium}
Dynamism index 2005 20,1664
{0.0322)
Night lights 2005 00837
(0,013}
Inclusion 2005 0148
{0.0169)
Tudges per capita 2005 0.00331*  0.00331**  -0.00190*  -0.00213**  -0.00718**  -0.00487°** 0.00 166 -0.00507* 0.0121°*
((L00133) (0.00127)  (0.00108) (0.00108) (0.00161) (0.00157) {0.00211) (0.00276) (0.00251)
Parapolitician votes 2006 0.0459 00397 0.0839% 0.0072% -0, 186%** 0,195 -0.0148 0.276** -0.174
(0.0543) ((L0532) 0.0426) (0420} (0.0549) 0.0517) 0.0958) {0.120) (0.109)
Personal vote in House 2006 <01 0k 0.00120 00807 0155 .25 0.0468 0508 Laal4r ™ 1.307""
{0114} (0.125) (0.0393) {0.0434) {00708} (0.0697) (0.149) (0.119) (0.124)
Personal vote in Senate 2006 0454° 0.303 0.0547 00640 D210 20.334% 686 0,192 0. S
(0236} (@.211) (0.121) (0.127) (0.214) (0.191) (0.433) (0.486) (0490}
Constant -0.369* 0319 -0.0353 -0.0257 0,564 0.478%* 0.118 -1.050%* 0,304
{0.201) (0.161) {0.0907) (00931} (0. 154} (0,142} 0341 (0.356) (0371}
Observations 837 837 837 837 741 741 837 837 741
Resquared 0.014 0.117 0.013 0,046 0.072 0.155% 0021 0.101 0,140
Fanel B. “Acceleration model”
(Changes in political
equilibrium)
Dynamism index 2005 0,188
{0.0321)
Night lights 2005 “0.0910%**
{0.0136)
Inclusion 2005 01320
{00177}
Parapolitician votes 2006-2004  .0,00938**  0.0132%* 00136 -0.0154*" 0.00252 0.00109 00248 00358 000961
(0.00314) (0.00306)  (0.00371) (0.00366) (0.00371) {0.00572) {0.00421) (0.00680) (0.00856)
Personal vote in House 2006- 0.00189 7.90E-05  -0.00242°** 000358 0.00232 0000887  -0.00871°%  -0.0201%*  -0.00971%*
(0.00261) (0.00266)  (0.000862)  {0.00101) (0.00170) {0.00133) (000200} (0.00368) 0.00311)
Personal vote in Senate 2006- A0,229% 03740 02364 D274 0,579 03474 0,883 0. 7420 -LATR
' {0.0810) (L0841} (0.0496) (0.0509) (0.0833) {0.0851) {0.136) (0.172) (0.153)
Constant 00248 L0380 0.0193* 00524 0.0640%* (L0388 0.0825 -0.0487 01597
{0.0169) {(LO160) {0.0109) (0.0156) {0.0166) (0.0168) {0.0275) (0.0375) {0.0318)
Observations 837 837 87 837 741 741 837 837 7il
Resquared 0.018 0. 146 0.053 0.093 0.076 0.141 0.072 0.066 0.132

Notes: Estimation sample includes all types of territories: Rural, Rural-urban, Urban and Metropolitan. Robust standard errors in
parentheses. **p<0.01, **p<0.05 *p<0.1

Finally, Table 11 looks at the very long run. In this case we only examine levels on
levels, given the nature of the determinants, which are long-run influences rather
than key aspects for the shorter-run responses. Confirming the descriptions above
and the literature on the persistence of Colombian regional development and in-
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equality, historical measures of the presence of the state, particularly the presence
of a colonial estanco or alcabala and public officials in 1794 correlate with current
performance, especially with economic dynamism.

Table 11: Economic dynamism and inclusion in Colombia, 2005-2010
Longer-run determinants

(1) (2) (3)
Dependent variable: Growth in economic...
Dynamism Inclusion
Index Night lights Index
Alcabala 0227 -0.140 0.216
(0.118) (0.152) {0.159}
Mail 0.129 0.0520 0.126
(0.135) (0.172) {0.139)
Aguardiente 0.536++ 0,551+ 0.229%+
(0.112) (0.116) (0.0751)
Local level FT employees 1995 6.26E-05 8.04E-06 -0.000121%+*
-5.06E-05 -7.20E-05 (4.29¢-05)
Government officials 1794 0.00229%% -0.00108 0.00809+*+
(0.000665) (0.00136) (0.00108)
Public officials 1918 0.000137 0.000255 0.00012
(0.000118) (0.000186) (0.00016)
Informality of property rights 14,83 21.10%% S15. 197
(1.194) (1.359) (1.427)
Slavery 1843 TF 2.555% 3.402%* -1.240
(0.936) (1.318) (0.942)
Constant 0,226+ 0,294+ 0.218++
(0.0455) (0.0572) (0.0466)
Observations 791 791 699
R-squared 0.215 0.208 0.196

Notes: Robust standard errors in parentheses. ***p<0.01, **p<0.05 *p<0.1
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5. Conclusions

We have described the patterns of economic growth and social progress in Colom-
bian functional territories, constructed so that they can reflect the patterns of spatial
agglomeration and economic interactions in a territory better than simple adminis-
trative divisions. Our analysis reveals, with a new lens, one old concern of economic
historians in Colombia (see for instance Safford & Palacios, 2002): the persistent and
significant economic, social, and political fragmentation of the territory. Our focus is
on economic interactions, relying on a novel characterization of functional territories
which measures the expansion of urban activities beyond urban agglomerations into
rural areas and the linkages between urban and rural areas. The significant fragmen-
tation of economic interactions is confirmed with the persistence of many strictly
rural municipalities (close to 66% of the total) that hold a non-negligible share of the
population (close to 20%) and have no detectable links to neighboring areas.

Perhaps more concerning, when we describe the economic performance and
social progress of these territories, both the inputs needed to attain good outcomes
and the outcomes themselves show a clear difference with larger and more urban-
ized agglomerations exhibiting important advantages. Moreover, the persistence of
the divide is again confirmed by the fact that long-run institutional determinants
best help to differentiate the types of territories and that, while more dynamic
places tend to be the more inclusive ones, recent improvements in dynamism do
not correlate with improvements in inclusion.

Taken together, these findings invite further endeavors to understand the key
causes of the limited extent of economic integration and lack of convergence in
outcomes. They also suggest that policies should explicitly help isolated regions to
increase their level of economic connectedness to the rest of the country.
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Varlable Deseription Source

Dynamism index,  Average of terricorial sundardized night lights and per capita tax revenue

2005 and 2010 ' -

Night lights, 2005 and Total light intensity {sum of all light pixels in each terrivory) divided by rotal area (sum of the area of all | Defense Meteorological

2010 icipalities in the territory} in km2. We rake the log of (1 plus) given a very skewed distriburion in levels  [Savellite Program’s
(and to allow for some territorie: with zera light). Finally we standardize each year for regressions and for {Operational
the dynamism index, Linescan System

(DMSP-OLS)
Tax Revenue per capita, Toral tax revenue by territory (in 2010 pesos) divided by population. We take the log of (1 plus} theNarional Planning

2005 and 2010

ratio and standardize for the dynamism index.

Depariment, DNP

ttion of people in Sisben 1 catcgory (poor), and share of low-

C-hild moriality rate,
2005 and 2010

Share in Sisben 1, 2005
and 2010

Stmdnrciiud waghl.ed average (by PU["LIjE!IODJ old:uld mortality rate for municipalities in the territory,

Standardized population share in Sisben catepory 1 in the territory. The System of Beneficiary Selection
(also known as Census of the Poor) assigns a poverty index for cach family to identify the peorest.
Category 1 is the poorest tier.

Mational Statistical Institute,
DAMNE

Census of the poor,
SISBEN

Share of low-weight Standardized share of births that are in low weight (2,499 grams or less, regardless of gestional age) in the[Vital Seatistics, National
births, 2005 and 2010 [rerritory Seaistical Instinure, DANE

Land apritude index

Distance 1o nearest city

Distance
marketr

o nearesr

Distance 1o nearest fluvial)

port

Derived from an index of soil apritude where 1 is the most suitable and level & the lest suitable (inverted
1o ¢ase interpretation), and compured as the average aptitude of solid in the rerritory

Average Euclidean distance of municipalities in each tertory o the closest metropolis (top 3 largest
cities, Bopotd, Cali and Medellin)
Average Euclidean distance of municipalities in each territory to the closest wholesales marker

Average Euclidean distance of municipalities in each territory to the closest ity with fluvial porr, namely,
Barranquilla. Buenavenrura, Camagena and Sanra Marta

Martional Geographic Instinee,
1GAC

Own estimation

AGRONET

Crwen estimation

Access to primary Proportion of municipalities in territory with access to main highway nevwork (primary roads} Pachdn and Ramirez
roads (2006)

AR

Primary enrollment Primary Gross Enrollment Rate. Primary Gross Enrollment Rate is the rotal enrollment in primary like SIMAT of Ministry of
rate, 20005 and 2010 | proportion of population in territory berween 6 and 11 years Education

Secondary enrollment Secondary Gross Enrollment Rate. Secondary Gross Enrollment Rare is the toral enrellment in secondary | SIMAT of Ministry of

rare, 2005 and 2010

Years of schooling,
2005

Sabser rest scores, 2005
and 2010

like proportion of population in territory berween 12 and 17 years
Weighted average (by population) of municipal years of schooling among people older than 15 year

Weighted average (by population) of municipal scores in the official standardized tests (average from
mathematics, language, social sciences, philosophy and biclogy).

Education

National Census 2005,
Marional Sratstical Instinure,
DANE

Colombian Institute for
Education and Evaluation,
ICFES

Saving rate, 2005 and
2010

Investment reate, 2003
and 2010

124

Weighted average (by population) of municipal savings relative 1o current income,

Weighted average (by population) of municipal savings relative 1o current expenditure.
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Mational
Depariment,
DMNP
Mational
Deparument,
DNP

Panning

Panning



Growth and inclusion trajectories of Colombian functional territories

Judges per capita,
2005

Parapolitician vores in
2006 and 2014

Personal voue

Coca culdvation in 2005
and 2010

Internally displaced
persons

Homicide rate in 2005
and 2010

Terrorist Atacks in
20035 and 2010

fhcials in

In[c.rna]Au:ounu.ug Control; (i) Document MANAEEMent: Law of Archives; (i} Recruitment: Annual
Procurement Plan, Conteact Publishing: (iv) Territarial core competences: Single Information System
(SUI), Social Programs (SISBEN), Integrated License System, Hospial Information System (SIHO): (v)
Administrative and financial management systems: Unique Territorial Form (FUT), Royalties, Budpet
Exccution System (SICEP), Public Employment Information and Management System (SIGEP),
Informartion and Asset Management System (SIGA); (vi) Transparency and accountabilicy: SICEP Anti-
corruption, SICEP Risk Map, SICEP Contrel and follow up, SICEP Accountability; (vii) SICEP Cirizen,
Support; (viii) Electronic government capacity: GEL Open Government, GEL Services, SICEP Open
Data, SICEP Advertising, Unique Procedures Information System (SUIT). For a more detailed)
explanation of the indicators, please visit: hups:// www.procuraduria.gov.cofportalfindicadores 1GA. page

[Weighted average (by population} of municipal judges per 100.000 inhabitants, illegas and R. (2013)
Total votes for parapolitician candidares for Senate in a territory relative toral votes. Parapoliticians are Ferpusson et al. (2013)
identified from news reports.

Personal vore Share of votes in Senate or House race for specific candidares, as opposed to party list Ferpusson, Molina, and

Robinson (2017)

Proportion of area in temritory with Cocaine cultivation, Total area is computed by adding all Integrated Monitoring
‘municipalities’ area in cach territory. ystem ol Hlicic
Cultivation SIMCI
Registro Unico de
fcrimas {RUV)
Repistro Unico de
ferimas (RUV}

Per capita average number of forcefully displaced people between 1984 and 2005/2010 in territory.

Per capita average number of homicides displaced people between 1997 and 2005/2010 in territory.

Per capita average number of terrorist attacks beeween 1997 and 2005/2010 in territory, Registro Unico de

fetimas (RUV)

Proportion of municipalities in exch territory that had alcabala in 1794
Proportion of municipalities in each territory that had post in 1794

Proportion of municipalitics in cach territory thar had an aguardiente or gunpowder estanco in 1794

Duran and Diaz (1794)
Duran and Diaz (1794)
Druran and Diaz (1794)

1794

Public officials in 1918

Go flicials per municipality as reported by Durdn and Diaz. The variable is shown as
residuals conditional on total population and department fixed effects.

e Duran and Diaz (1794)

Logarithm of the number of public officials in 1918 plus one {since some municipalities have zero).
wariable is shown as the residuals conditional on total population and department fised effects.

he 1918 Mational Census
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